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(54) GOLD PLATING METHOD FOR BURN-IN SOCKET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen the increase in the contact resistance of 
terminal parts in spite of repetition of burn-in tests and to diminish the insertion 
force of a semiconductor element into a socket by consisting the above material 
of an intermediate layer of alloy plating containing a specific ratio of P in a base 
metal of Cu or Cu alloy and consisting of the balance Ni or Ni and Co and an Au 
or Au alloy plating surface layer and imparting high heat resistance and good 
inserting and removing properties to the material. 

SOLUTION: The content of P in the intermediate layer of the plating material is 



specified to 0.05 to 20 wt.%. Tine intermediate layer preferably contains ^1 kinds 
among Cu, Zn and Sn at 10 to 60 wt.% in total in addition to P. Further, these 
elements are added to the material according to the case that a pressing 
property is desired to be improved by lowering the hardness of Ni-P, Ni-Co-P 
plating films. The intermediate layer may further preferably contains 0.05 to 20 
wt.% B. The thickness of the intermediate layer is specified to ^0.3 pm in terms 
of heat resistance and is preferably specified to <3 pm in terms of the pressing 
property. The thickness of the surface layer is specified to SO. 05 pm in order to 
maintain the low contact resistance and is preferably specified to ^2 pm in terms 
of a production cost. 
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CLAIMS 
[Claim(s)] 

[Claim 1] the base material of copper or a copper alloy ~ receiving - Lynn ~ 0.05 
- 20wt% - the burn-in socket characterized by having the high heat-resistant and 
good pluggability which consists of the interlayer and the gold, or the gold alloy 
plating surface of the alloy plating which it contains and the remainder becomes 
from nickel, an unescapable impurity, or nickel, cobalt and an unescapable 
impurity ~ public funds ~ plating material. 

[Claim 2] an interlayer ~ Lynn ~ 0.05 - 20wt% and Sn, Cu and Zn, and ** ~ inside 
~ one sort or two sorts or more ~ combining ~ 10 - 60wt% ~ the burn-in socket 
according to claim 1 characterized by being the alloy with which it contains and 
the remainder consists of nickel, an unescapable impurity, or nickel, cobalt and 
an unescapable impurity - public funds - plating material. 
[Claim 3] the burn-in socket according to claim 1 characterized by being the alloy 
with which an interlayer consists Lynn and the remainder consists boron of nickel, 
an unescapable impurity, or nickel, cobalt and an unescapable impurity 0.05 - 
20wt% 0.05 - 20wt% ~ public funds - plating material. 

[Claim 4] an interlayer -- Lynn - 0.05 - 20wt% and boron - 0.05 - 20wt% and Sn, 
Cu and Zn, and ** ~ inside ~ one sort or two sorts or more ~ combining ~ 10 - 



60wt% ~ the burn-in socket according to claim 1 cliaracterized by being tine alloy 

with which it contains and the remainder consists of nicl<el, an unescapable 
impurity, or nickel, cobalt and an unescapable impurity - public funds -- plating 
material. 

[Claim 5] the burn-in socket according to claim 4 from claim 1 characterized by 
surface thickness being 0.05 micrometers - 2 micrometers ~ public funds ~ 
plating material. 

[Claim 6] the burn-in socket according to claim 4 from claim 1 characterized by 
an interlayer's thickness being 0.3 micrometers - 3 micrometers ~ public funds ~ 
plating material. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrode material for burn-in 
sockets used for the burn in test of a semiconductor device, and relates to the 
technique in which the insertion force of the rise of the contact resistance of a 
burn-in socket and the semiconductor device to a socket can be suppressed 



especially low. 
[0002] 

[Description of tine Prior Art] Generally a semiconductor device performs the burn 
in test which operates a component at an elevated temperature as inspection 
before shipment. Generally, a burn in test carries out continuous action of the 
semiconductor device in ambient-temperature [ of 125-150 degrees C ], and 
operating-time 120 - 240 hours, and screens a component. 
[0003] In this burn in test, the burn-in socket for supplying a bias current is used 
for a semiconductor device. A burn-in socket is a kind of a connector, and if the 
socket for IC is mentioned as an example, it has structure which two or more 
outer leads (pin) of IC insert in the terminal in a burn-in socket, and can energize 
in rare ** and IC. That is, although the metal with same male and plating of Metz 
is used in usual connector contact, a burn-in socket is the point of taking a flow at 
the contact between dissimilar metals, and a problem with the usual unique 
connector contact produces it. 

[0004] As a terminal for burn-in sockets (electrode) the former - the front face of 
a Cu-1 .7wt%Be-0.3wt%Co alloy or a Cu-3wt%Ti alloy ~ thickness of 2 
micrometers - with a 4-micrometer nickel-plating interlayer thickness of 0.1 
micrometers - after pressing the thing which pressed the metallic material with 
which the about 0.5-micrometer gilding surface was formed, or a copper alloy, 
the thing in which the nickel-plating interlayer and the gilding surface were 
formed has been used for this press article. In order that a nickel-plating 
interlayer may prevent that the copper of a base material is spread in gilding, 
surface gilding is formed in order to make low contact resistance of an outer lead 
and a burn-in socket terminal. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since a long duration pan 
was carried out to the bottom of hot environments, the burn-in socket had the 
problem that a terminal area deteriorated and contact resistance went up, while 
using the burn-in socket. Tin-lead solder plating is performed to the outer lead of 



semiconductor devices, sucli as IC to examine. 

[0006] If this solder plating and gilding of a burn-in socket carry out long duration 
contact under an elevated temperature, gold and an outer lead will agglutinate 
and the compound of a gold tin system will be formed further. Since this 
compound tends to oxidize as compared with an original gilding front face, the 
front face of a burn-in socket terminal will be covered with an oxide film. If it 
becomes like this, the outer lead of a semiconductor device and the flow of a 
burn-in socket terminal will be barred. That Is, it is the problem of the dissimilar 
metal contact proper formed with above-mentioned noble metals and base metal. 
[0007] Since IC whose number of pins is about 10-50 is inserted, a burn-in 
socket is expected for the insert-and-remove force of the pin to a socket to be 
small. Since trouble, like the pin of IC bends that especially the insertion force is 
excessive at the time of insertion arises, it is necessary to make the insertion 
force small. Even if this invention is made in view of the above situations and 
piles up a burn in test, there are few rises of the contact resistance of a terminal 
area, and, moreover, it aims at offering the plating material for burn-in sockets 
with the small insertion force of the semiconductor device to a socket. 
[0008] 

[Means for Solving the Problem] then, the result of having inquired in order to 
solve the above-mentioned technical problem ~ the base material of copper or a 
copper alloy ~ receiving ~ Lynn ~ 0.05 - 20wt% ~ the burn-in socket 
characterized by having the high heat-resistant and good pluggability which 
consists of the interlayer and the gold, or the gold alloy plating surface of the 
alloy plating which it contains and the remainder becomes from nickel, an 
unescapable impurity, or nickel, cobalt and an unescapable impurity ~ public 
funds ~ plating material. 

[0009] an interlayer ~ Lynn ~ 0.05 - 20wt% and Sn, Cu and Zn, and ** ~ inside ~ 
one sort or two sorts or more ~ combining ~ 10 - 60wt% ~ a burn-in socket given 
in the above (1) characterized by being the alloy with which it contains and the 
remainder consists of nickel, an unescapable impurity, or nickel, cobalt and an 



unescapable impurity ~ public funds - plating material. (3) a burn-in socket given 
in the above (1) characterized by being the alloy with which an interlayer consists 
Lynn and the remainder consists boron of nickel, an unescapable impurity, or 
nickel, cobalt and an unescapable impurity 0.05 - 20wt% 0.05 - 20wt% - public 
funds - plating material. 

[0010] an interlayer - Lynn - 0.05 - 20wt% and boron - 0.05 - 20wt% and Sn, 
Cu and Zn, and ** - inside - one sort or two sorts or more - combining - 10 - 
60wt% ~ a burn-in socket given in the above (1) characterized by being the alloy 
with which it contains and the remainder consists of nickel, an unescapable 
impurity, or nickel, cobalt and an unescapable impurity ~ public funds ~ plating 
material. 

[001 1] (5) a burn-in socket given in (4) from the above (1) characterized by 
surface thickness being 0.05 micrometers - 2 micrometers ~ public funds ~ 
plating material. 

(6) a burn-in socket given in (4) from the above (1) characterized by an 
interlayer's thickness being 0.3 micrometers - 3 micrometers - public funds ~ the 
knowledge that a contact resistance rise of a burn-in socket could be suppressed 
was acquired by plating material. 
[0012] 

[Function] Among the above-mentioned middle class, nickel or cobalt is a base 
element for putting Lynn, boron, copper, tin, and zinc into the middle class, and 
an alloy plating is possible for it between [ any ] elements. The alloy ratio in the 
case of a nickel-cobalt alloy can be made into the ratio of arbitration. In addition, 
as an operation of nickel or cobalt, the effectiveness which controls the diffusion 
to gilding of copper, i.e., copper, spreads and oxidizes to gilding, and there is 
******** which prevents raising contact resistance. 

[0013] However, when only a nickel or nickel-cobalt alloy is made into the middle 
class, the rise of contact resistance burn-in socket in use cannot be prevented. 
The rise of contact resistance burn-in socket in use is because gilding of a burn- 
in socket and the solder plating of an outer lead carry out metallic contact, a 



gilding layer forms a compound layer with tin and the front face is further covered 
with the oxide film or oxide layer of tin or lead. This reaction cannot be prevented 
by nickel substrate plating. 

[0014] On the other hand, when the alloy of the nickel (or nickel-cobalt alloy) 
containing one of Lynn and boron or both is made into an interlayer, Lynn or 
boron is spread on a front face with heating, and a phosphorylation object, boron 
oxides, or those salts form a coat on a front face. These coats have the operation 
which prevents metallic contact with solder as a protective film, without raising 
the contact resistance on the front face of gilding. That is, the adhesion of gold 
and solder and formation of a golden-tin compound are controlled. 
[0015] Furthermore, the hardness of the alloy plating of the nickel (or nickel- 
cobalt alloy) containing one of boron or both is hard compared with nickel plating, 
and the terminal insertion force of the gilding material which made this plating the 
substrate becomes small. When this contacts a metal at gilding material and it is 
made to slide, since gold is a soft metal, it acts as resistance of sliding. This 
operation is that which becomes so low that the degree of hardness of a 
substrate is high (lubricating properties of a metal membrane), and when a 
substrate is hard nickel-Lynn plating, the terminal insertion force becomes small. 
[0016] Although what is necessary is just to decide an interlayer's Lynn and the 
content of boron according to the thermal resistance demanded, effectiveness is 
not acquired but it is desirable that it is more than 0.5wt% more preferably less 
than [ 0.05wt% ]. Moreover, 20wt(s)% which is a upper limit, it is a value near the 
upper limit in which an alloy plating with nickel (or nickel-cobalt alloy) is possible, 
and it becomes difficult to make Lynn and boron contain more than this. 
Moreover, if Lynn and boron exceed 15Wt(s)%, since the tensile stress in a 
plating coat becomes high, it will become easy to produce a crack in the plating 
of the press bending section and press nature will worsen, it is more desirable 
that it is less than [ 15wt% ]. 

[0017] As an element added besides Lynn and boron, copper, zinc, and tin are 
added if needed, when the hardness of a nickel-Lynn, nickel-cobalt-Lynn, nickel- 



boron, and nickel-cobalt-boron plating coat is lowered and press nature wants to 
improve, more than a kind of copper, zinc, and tin ~ combining ~ 10 - 60wt% ~ it 
contains. Tine effectiveness of each element is not fully demonstrated as the 
content value of these elements is less than [ 10wt% ]. Moreover, when 60wt% is 
exceeded, it is because diffusion of the copper which is nickel or the 
effectiveness of cobalt original is no longer suppressed. 
[0018] Since said heat-resistant effectiveness becomes it low that it is less than 
0.3 micrometers, 0.3 micrometers or more of 1.0 micrometers or more of an 
interlayer's thickness are preferably required. Since it will become easy to 
generate weld flash in the end face after pressing plating material and press 
nature will worsen if thickness becomes thick too much, an upper limit is set to 3 
micrometers or less. It is also possible to form other plating layers, for example, 
chrome plating etc., between an interlayer and a base material, and to make it 
composite-plating structure on the other hand. 

[0019] Since surface gold or the thickness of a gold alloy plating layer cannot 
maintain low contact resistance, it is required of 0.05 micrometers or less 0.05 
micrometers or more. On the other hand, in the case where surface thickness is 
2 micrometers or more, since the manufacturing cost of plating becomes high 
while the degradation depressor effect of contact resistance is saturated, it is 
necessary to set thickness of gold or gold alloy plating to 2 micrometers or less. 
A surface plating layer can also choose alloy platings, such as golden other gold 
alloys, for example, a golden-cobalt alloy, and a gold-nickel alloy. Moreover, 
sealing may be carried out and the corrosion resistance and lubricity of gilding 
may be raised at the back like a golden plater. 

[0020] As the middle class's plating liquid, basic alloy plating of nickel-Lynn or 
nickel-cobalt-Lynn alloy plating is a well-known nickel-sulfate-nickel chloride- 
phosphoric acid-phosphite system or a nickel-sulfate-nickel chloride-cobalt 
sulfate-phosphoric acid-phosphite system. Here, phosphoric acid is pH regulator. 
Moreover, what added phosphite can be used for a Watts bath famous as nickel- 
plating liquid. By changing the addition, phosphite controls Lynn in a plating coat. 



[0021] However, also in which plating, a presentation and conditions of a plating 
bath can be chosen as arbitration with this application. Other alloy elements of 
Lynn alloy boron, respectively because in a borane amine complex (it becomes a 
source of supply for depositing boron in a plating coat), and copper tin, such as a 
copper sulfate, carries out sulfuric-acid tin etc. and zinc carries out little addition 
of the metal salts, such as a zinc sulfate. 

[0022] In addition, in copper addition, since copper rest potential is [ / else ] high, 
a complexing agent is used. The glycine added as a complexing agent is for 
carrying out the eutectoid of copper and the nickel. A complexing agent needs to 
choose the optimal thing by the pH (pH) of a plating bath. However, in a setup of 
these conditions, the effectiveness of the invention in this application is not 
restricted at all. About surface gold or gold alloy plating, a well-known cyanogen 
bath, a citric-acid bath, etc. can be used. No matter this invention may not be 
restricted by the plating conditions of an interlayer or a surface and what plating 
conditions may be used for it, it is effective. 
[0023] 

[Example] Next, the effectiveness of this invention is concretely explained based 
on an example. Cleaning and the thing which carried out acid washing were used 
for the plating base material for beryllium copper (JIS C1700) with a thickness of 
0.2mm. An interlayer's plating was evaluated about all the plating shown by the 

claim. Moreover, surface plating was evaluated about gilding and golden-cobalt 
alloy plating. The plating conditions of the system which added tin, copper, and 
zinc to a nickel-Lynn system and this are shown in Tables 1-4. 
[0024] 
[Table 1] 
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[0025] 
[Table 2] 
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[0026] 
[Table 3] 
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[0027] 






[Table 4] 
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[0028] A nickel-cobalt-Lynn system is shown in Table 5. 

[0029] 

[Table 5] 
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[0030] The plating conditions of the system which added tin, copper, and zinc to 
a nickel-Lynn-boron system and this are shown in Tables 6-9. 
[0031] 
[Table 6] 
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[0032] 
[Table 7] 
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[0033] 
[Table 8] 
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[0034] 
[Table 9] 
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[0035] Moreover, surface gilding and golden-nickel alloy-plating conditions are 
shown in Tables 10-11. 



[0036] 




[Table 10] 
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[0037] 




[Table 11] 
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[0038] What does not have an interlayer as comparison material in addition to 
this with the interlayer presentation of these plating material, interlayer thickness, 
a surface plating presentation, and surface thickness, the thing which made 
copper plating the interlayer, the thing which made nickel plating the interlayer, 
what has the low Lynn concentration in an interlayer, the thing which has thin 
interlayer thickness, and what has thin surface gilding thickness were prepared. 
[0039] Evaluation was in the condition of having contacted the copper alloy with 
which a plating presentation and thickness of these comparison material were 
given to evaluation material and 90wt%Sn-10wt%Pb plating again, in 
atmospheric air, was heated for 120 hours and measured 150 degrees C of 
contact resistance before and behind heating. Measurement of contact 
resistance was performed using the Yamasaki Energy machine lab electric 
contact simulator CRS-1 13-Au mold. When the contact resistance after heating 
was less than [ 15mohm ], it judged with evaluation material having good thermal 
resistance. 

[0040] Insertion force measurement pierced evaluation material for the Metz 
terminal, carried out checking and verifying to one of IC pins of marketing of this, 
and was measured using the connector insert-and-remove force measuring 
device (model 1310DI made from the Aikoh engineering). When the insertion 
force was 60g or less, it was judged that the insertion force was low enough. 
Evaluation of press nature was performed by pressing evaluation material in a 
terminal and observing the bending section and a press end face. A result is 
shown in Table 12. From this, each is understood that the direction of operation 
material is excellent. 
[0041] 
[Table 12] 
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[0042] 

[Effect of the Invention] the burn-in socl<et which has heat-resistant and good 
pluggability by this invention as described above ~ public funds ~ it becomes 
possible to supply plating material. 
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50°C, i6^^ll§^120-240I^^T-^Mij^^§-t^T, 
X:7';-:iyi5^'&^T3, 

[0 0 03] ;OA-y^ ylS-KTIi, ^mi^mi'^zrs 

A r7.mt.^\W^^hfdsb<7))<^-yA yvy-/ ht^mm 
b' (Uy) *^vs-y^yy^r-y h^oS^tHLji^t 



|sitAM^!^'ffiffl§fis*\ ^^-y^yy^^-y ha, MS 

[0 0 04] ^^'-y-<yy^r.y fcL 
TJi, Wk\t, Cu-1.7wt^Be-0.3w«Co-^^Cu 

\^f^mz, ^<ryTV7.^\,Z~ y ^fVl^-o 

m-h<^^m±-t^tziib^z, ttzmm(^±^-o%ii, r 

^<-ftf::^i,zm^^iit. 

[0005] 

i^mmmL^ -3 fc-ri>iiii] t ^^-y^ y 

y ^ -/ b {ift^JiiiTtCi^B#PBl§ ^^iii>tz}sb{z, A- 
y-^ y y ^ -/ h &filfflftit5^i5*^*^^l:LT^i!i^Ui;&^ 

tor ^ ^ - u - K , ^-fc}{i^;t'ft % mi t' 

[0006] z^itA.ti^'o ^t^'i-yA yv^yY-co 

-vtmmi, ^i^iz^miDit^mmj^-t^. ^co 
it-^mit^Mco^i^-o § mmiz^m i rmit $ i^A-'-t^ ^ 
,1 1 , ^^-yA y y ^ V h5ffi^c7)?.lH*^'^^tMT^ 

- vt^-^-yA y y ^ >-/ bs^io^fflj&isstf . -f 
[00 07] r\~yA yy^'yhi^zii, h°yoi[*n o 

'--^:m&(7)KtmL&ttli>fzMZ, y^y h^(7)h° 

yojfgs:^:{)vh§v*; t j&iai^ii.« #t#A^*^m 

{4, mLco^otpmrnizm^xi^tifzhcoTh^ , 
~yA ywmkWax %imM<rywmmymm-ts: 
< , tj&^t y^v b^i?)^#fls*^c?)ff a:']3&^'/Jn§vvs; 
-yAyy^'vhmcoi^-ot'ti^mm't^^k^Bmk 

[0008] 

L, yy^O. 0 5-2 Owt%'^WL, m^fi^-y^JV 
b T^WMT^imXli:^ y yjVb^^ ^JV h b ^-WM^-m^ 

h^b^nmb^h^^~yA yy y y vm^^-'^M . 

[00 09] ctilSM^Uy^O. 0 5 — 2 0wt%, ^4 
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lfl,z, Sn. Cu, ioi.mn, t0 5t>ia^L<{i2Slil_h 

^fjf-ttT 10-6 Owt%^^rt, m§^ij^:^'yirjlt^ 

^si-^-^-z'ht^Lbmmtti^m ( i ) tiaaws- 
-y-^ yvy^hm^isb^^M. is) f^fSM^uyt: 

0. 0 5-2 0wt%, t^^m^O. 0 5-2 0wt%, S 

IB ( 1 ) t:tBao^-^-y-<yy^r.y M^^^i^o^M. 

[0 0 10] tpfSMPUy^O. 0 5-2 0wt%, 
m^&O. 0 5-2 0wt%, ^j:^mz, Sn, Cu, tS^m 

n, ff)oibim^L<t>i2miil±.ii^-^X10'-6 0v±% 

mti-h±m ( 1 ) i,zMmcoj-^~y^yv'^'yhm^>^ 

[0011] { 5 ) . 0 5 jnm- 2jnmX- 

( 6 ) tti^M^O;i»?i^>iiO. 3//iir-'3//in-C35S>It 

mttii^ ( 1 ) ^j^i^o (4 ) iztmcor^-yi yvir 

[0 0 12] 

[00 13] Lj&^L, --j'tr)Vt.tz\t--/'y)V-a}'^)V 

v-^-k(n^^^fmb LtzM-^, A'-y^ yy^->7 bffi 
[ooi4]-:tr, yy, :j^'>S(7)i:'*>'o*^-:tr, hh 



[00 15] ^^{z, t^^m(^)bh^t-^-1], feli^^ii 

LfZ- y ^II- ( h !> Uii - 'y ^r;p-n AVI^ h 
•^#) O-^^is^-^^tOjg^ii, :l•yi^;^feo§tit<|, 

^is^-^^Mt^M^tSM^-ti: 

[0016] I^Mco U yi5 J; V'Tf^'^StO'^WMiiM^ 
$tLSlf»tt^rfc-t:tEtT?**^tm'J:U*\ 0. 0 5wt 

''oiiri.y^r;^ (t/i{i:-•y^^;^-=^A';^^^#) fct^^ 

y, ;^'>*^-^*-§-ti:l.>Ii:iilliltc^S„ S^^, Uy 
t3j;t>';}^'>**^l 5Wt%^S;lSi:, ft-3#^lil*I(7)?l 

t^t-< =Sr 0 y°ux\iii^m< cor, l 5 wt%l.:JiTT' 

[0017] ijy, ^^#t0i5>^)HCJ$jD$^lS7C*t L 
T, ffl, S|{}*3j;tX^{i, :i-y^r;i.-Uy, --y^/U-n 
yN>b-Uy, ::^-y^^;l'-^'>S, :i-y^;^-3ys;;t'b-;}; 

^'^m^^Z'tmzmtxmn-t^ . m, m^, m<^-ma 

±Srf#-ti-T 1 0-6 0wt%#l-tl>o ^tLhcOTtMc^)^ 

^mti^ 1 0 wtx^Thi t , ^ti^-ti<07tmcomW:ti^ 

+^H;%»$ix=iv\ tfz. 6 0wt%^Si.l,fc, - .y 

j^^tt rJys•;^ b :i^mcomW:X'$)i>mcommmt ^ 

tits:<^j:htz^Th^. 

[0018] <pmM(^ff^i,i, 0 . sutaMnx-h 1 1 
mmmicommm<^j:irz)sb, o. 3//inm_h. n 

tKiii . ojii m];i±'.mx-h mmm<^j:n t 

fc-rso -:tr, ^mmbmih(Dm^zm(n)^-3%m, m 

[0019] m.M(^)^tfz\i±^±^-y^m(^)W-Mi, 

0. 0 5/^naii_b^:-gT$)i.. -^r. m.m(nm 

^ttz{i±^±^-y^ (T)mMi2 jn^Xf^z-th'S^Wj^ 
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[0 0 2 0] ^mM<^^-o%mkLX, S3^i:^S--y 
S a , ^JiWMM- >y "r^V-mt- "/ "tjV- 0 AM 

[002 1] L^^L. ^ajSlt^T, iTi-fiiOi^-o^t:*^ 

s ) , mimmmm, mmMmm, wmimmmm 

[ 0 0 2 2 ] , m(^fm\HZhfZ':^Xli, fflcogl^ 

'^xuMmwymi±ti:L toMmi-ix\-^^£v^,. mm 

[0 0 23] 

[mmm] mz, :^m^m^rMmmiz^-:^^M.m 
(.IIS C1 7 00 ) ^Mit, mmitzi,cr,i:m^ 

fz. cfrBlJiOi»6 fMilT-7j^L/i-r^T<7)i6-r.^ 

[0 0 24] 
[HI ] 
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[0038] Ztli^lsb-y^^COfprnM^^, ^rsMW- 

-) ^ I: ^Jraie > l- fz ij (7) , ^jraTM^ii?) 'J VJi 

[00 39] ^^i^>JtlS^(7)i»^-3#*Mi:ff^S:, li/:: 
HMffiJi, iffftf i: 9 Owt%Sn- 1 0wt%Pbi!6-3#<7)|fft§ 

^iT^^il^r^^: rtffi4$^i:/-.:.tt«J.T-, ivmtT- 1 5 0°C, 

[0040] mx-)}wmi, m{m^^7MT\,zn^ 

%, ,rtL^TfjMi7)lctfyi7)l*tS!)^§it, a^s^'^ff 
fe:^3iJS^a ( T-Y n-xy^;- TU y^-iS^rVHBlO 

DI) &ffi.fl§L.Tffl7EL.rc„ ffAi:*^'6 0giilTT-feti 

[004 1] 
[HI 2] 



i(6) 000-313992 {P2000-313992A) 









-^v;! ml 




{„ ml 


ill ^^-'f 










\i-6.4''nP 




Au 


0 3 










9 


.\J ^u-o^ij U.-tiir 






0,3 


6 


53 








\i-fi.-L'5iP 


_ 




0 3 










4 


\i-n fl^1P 


1-0 


All 




6 


3(5 


(31 








1 3 


Au 


0 3 




0^ 












All 


U.J 


6 


.lU 


\J 










Au 


0 3 




55 


fr^ 
'QJ 






Vf-fi P''^LP-1 ^t<ln 


1 c 


A'! 


0 'J 


8 


5G 






<^ 


. M U - ij 'OJ^ 1 ij . ^ Tl 1 1 


1 5 


A' 1 


0 


c 

o 


□7 






10 




1 0 


Au 


0 3 


i: 
o 


57 


1^ 




1 1 






an 

inU 


n 

U.il 


5 


o6 






12 






All 

AU 


n Q 


O 


54 




L3 




1 .5 


All 


n 'i 




53 




m 


14 


.'1 U.iiOr v.tBlJ iU.ZTlk_LJ 


1.^ 


AU 


n 1 


7 


54 


© 




15 






An 
fiU 




o 
o 


55 


@ 




16 


Vi H IVLP^n ll^H-^ .1^A7n 
vi 0»-JW U»i)iDD Ub'1'll/.u 




An 

AU 


U.o 




_ 54__ _ 


@ 




1 7 






An 


U.il 


1 "5 
lo 


58 


@ 




19 


,.|ij^p 


0 5 


An 
/\U 


n "i 

v. a 


1 


58 © 




19 


\i"ti. !"oP 




An 
AU 






48 


@ 




20 


\i-fl \%P 




An 

/vu 


U.J 


1 
1 


45 






21 




I -5 


An 
1 lU 


U.Ul 


1 '? 


51 


@ 




22 




J 5 


Au 


0 8 


f; 
0 


58 


@ 




23 




l.n 


All 


1.0 


5 


57 






21 


.\i-6.IW' 


1.5 


Au 


2.0 


5 


58 


@ 




2n 


*t 


1.0 


Au 


0.3 


39 


8b 


@ 


it 


26 


Cu 


1,5 


Au 




37 


_ 83 


@ 


ia 

M 


27 


.\i 


1.5 


Au 


0.3 


28 


78 




28 


\i 0.03^P 


1.5 


Au 


0.3 


25 


75 


i 




29 


\i-309&P 


l.n 


Au 


0.3 


7 


54 


X 



[0042] m.v^m^j:Wikm^'ri^-^~y^ yvy-y vm^i^ 



